I. Amendments to the Specificatron 

Please replace the specification with the following, 
amended specification is enclosed as Attachment A. 



A clean version of the 



PLUG CONNECTOR FOR FLUID CONDUITS 
CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to DE 203 19 959.6. filed December 23. 

2003 and PCT/EP2004/053588, filed December 17. 2004. 

FIELD OF THE INVENTION 

[0002] The present Invention relates to a plug connector for fluid conduits 
OGGording to the pr e oharact e riz i ng c l aus e of c l a i m 1 , 

BACKGROUND OF THE INVENTION 

[0003] EP 0 733 844 B1 describes a joining device for fluid conduits- ef 
th i s typo having the featur e s of th e pr e oharact e riz i ng c la use of c l aim 1 > Tj=»ein 
the device described in the aforementioned application, the division of the 
housing part into two permits simple installation and removal and release of 
the plug-in part. The insert part comprises a single-piece plastic molded part, 
with a dirt seal, which is intended to prevent penetration of dust, dirt, moisture 
{spray water) and the like, being integrally formed as a single piece in the form 
of encircling sealing lip. For the purpose of being able to release the plug-in 
part, the insert part has two elastic latching arms which engage in the base 
part and in latching openings formed there by means of latching extensions. 



Each latching arm has an actuating section which protrudes outward out of the 
base part. 

[0004] The object of the present invention is to further improve and to 
simplify a plug connector of the general tvpe described in the above 
mentioned patent application . 

SUMMARY OF THE INVENTION 

[0005] According to the present invention, as p e r c l aim 1, the base part 
for i ts part i s l ik e w is e of the fluid conduit designed in two parts comprising 
including a receiving part for the holding element, the fluid seal and the insert 
part part, and a joining part for the joining connection of the housing part to a 
fluid conduit. As a result, various embodiments of the joining part in the 
manner of an adaptor can be provided, saM the joining part then preferably 
being connectable to the receiving part, which is of consistently identical 
design. The connecting region between receiving part and joining part is 
therefore also of consistently identical design. It is preferably a snap-action 
positive fit connection with a profile which is closed in - part i cu l ar in the 
circumferential direction. In addition, there is also the possibility as a result of 
being able to produce the two parts of the base part from different materials. 
The receiving part preferably consists of plastic while the joining part consists 
of a metal , i n part i cu l ar such as brass. 

[0006] In a preferred r e fin e m e nt embodiment of the invention, it is 
provided that first of all the holding element for locking the inserted plug-in part 



and then the fluid seal are arranged within the plug socket, as seen in the 
plug-in direction starting from a dirt seal on the nnouth side, with a leakage 
path being formed in such a manner that, in a pre-locking position of the plug- 
in part, which position is locked by the holding element but is not yet sealed 
via the fluid seal, a physically perceptible leakage wh i ch is do li m i tod i n a 
dofinod manner i s onsurod is provided . As a result, a position which is not 
entirely plugged in, and although already locked is not yet correctly sealed is 
therefore to be noticeable by a leakage being perceptible, in particular 
acoustically by the formation of a noise, via the leakage path. It is 
advantageous if the leakage path is formed by depressions which are 
arranged on the outer circumference of the plug-in part and, in the pre-locking 
position, are arranged firstly in the region of the fluid seal and secondly in the 
region of the dirt seal. This refinement obviates a need to provide an opening 
in the housing part of the leakage path, and simple and cost-effective O-rings 
can be used as the seals (in particular for the fluid seal). The leakage then 
takes place in the pre-locking position radially inward via the respective 
depression of the plug-in part and axially past the sealing ring spanning the 
depression. In the completely plugged-in full plug-in position, the seals then 
entirely bear in the circumferential direction on cylindrical sealing sections of 
the plug-in part. This produces a structurally very simple and cost-effective 
embodiment. In this case, the plug-in part is preferably designed as a molded 
part of plastic. This permits simple molding of the depression. 



[0007] Further refinement features are contained in the d e p e ndent 
Gl a i ms - ond also i n the description below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The invention will be explained more precisely with reference to the 
preferred exemplary embodiments which are illustrated in the drawng, in which; 
[0009] fi@T Fig. 1 shows a longitudinal section through a plug connector 
according to this invention with plug-in part during the plug-in operation, i.e, in 
a position in which it is not yet entirely plugged-in, 

[0010] ftar Fig, 2 shows an illustration analogous to-fier Flo, 1 with the 
plug-in part, which is in a pre-locking position being pressurized in order to 
explain the leakage path, 

[001 1] %T Fig. 3 shows a further illustration analogous to4l§s Figs. 1 and 
2 ef-o variant ombodimont with rotational securing of the plug-part in the 
entirely plugged-in and sealed full plug-in position, 

[0012] fior Fig. 4 shows a side view just of the plug-in part of the 
embodiment according to4i§s Figs. 1 to 3, 

[0013] fi§T Fig. 5 shows a perspective view of a second embodiment of a 
plug connector according to the invention (without plug-in part), 
[0014] fi^ Fig. 6 shows an enlarged longitudinal sectional illustration of 
the plug connector according to-fier Fig. 5, and 

[0015] fier Fig. 7 shows an illustration analogous to-fi^^ Fig. 6 in a 
variant embodiment. 



DETAILED DESCRIPTION OF THE INVENTION 



[0016] In the various figures of the drawing, identical parts are always 

provided with the sanne reference numbers. Therefore, every description of a part 
with reference to a certain figure of the drawing also applies analogously to all other 
figures of the drawing in which said part with the corresponding reference number 
can likewise be seen. 

[0017] In all of the exemplary embodiments, a plug connector 1 comprises a 

housing part 2 with (at least) one plug socket 4 (see in particular fige Figs. 5 to 7) for 
the axial, fluid-tight insertion of a tubular plug-in part 6 (see in this regard the 
separate illustration in-ft% Fig. 4). In this example, the plug-in part 6 is designed as a 
section of a connector piece 8 which - as illustrated - may be designed, for example, 
as an angle connector. On its side opposite the plug-in part 6, the connector piece 8 
can have a connecting section 7 which can be formed analogously to the plug 
connector 1 or the housing part 2 as a plug socket 9 of similar kind. The connector 
piece 8 is preferably formed from a single-piece molded part of plastic. However, in 
principle, the plug connector 1 is also suitable for the direct connection of pipelines, 
with the plug-in part 6 then being formed by one end of the pipeline (not illustrated). 
[0018] Within the plug socket 4, first of all a holding element 14 for locking the 
inserted plug-in part 6 and, in an adjoining region, a fluid sea! 16 (pressure seal) are 
arranged as seen in the plug-in direction (arrow 12) starting fofm from a dirt seal 10 
on the mouth side. The dirt seal 10 and the fluid seal 16 come directly to bear 
circumferentially on the outer circumference of the inserted plug-in part 6 (se o - f i g. - 
Fig. 3). The holding element 1.4 is preferably designed as a slotted clamping ring 
which is thereby radially elastic and, to lock the plug-in part 6, interacts with an 
internal cone 18 in the plug socket 4 in such a manner that it is deformed 



(constricted) by a movement radially inward via tlie internal cone 18 counter to the 
plug-in direction 12 in order to secure the plug-in part 6 in a clamping manner. In this 
case, it acts with at least one radially inwardly protruding, encircling tooth edge 20 
against the outer circumference of the plug-in part 6, in this respect, reference is 
made in particular to the enlarged illustration in-^tgr Fig. 6. By means of this 
configuration, a movement of the previously inserted plug-in part 6 back in the 
release direction causes the holding element 14 or the clamping ring to first of all be 
carried along by frictional contact of its tooth edge 20 until it comes with its external 
cone to bear in the internal cone 18 of the housing part 2. Upon pulling further, the 
cones cause a radially inwardly directed force to be produced by means of which the 
clamping ring is constricted elasticaliy, so that the tooth edge 20 interacts frictionally 
and/or with a positive fit with the essentially smooth-surfaced, cylindrical outer 
circumference of the plug-in part 6 and the latter is thus locked against being pulled 
out. 

[0019] In a further preferred refinement, a supporting sleeve 22, which is 
coaxial with the plug axis, is arranged within the housing part 2 for frictional. play- 
free engagement in the inserted plug-in part 6, The supporting sleeve 22 therefore 
supports the plugged-on plug-in part 6 radially from the inside firstly counter to the 
radial force applied via the holding element 14 and secondly also counter to the 
bearing force of the fluid seal 16, As a result, the plug connector 1 is in principle also 
suitable for hose lines, 

10020] For the purpose of being able to produce and fit the plug connector 1, 

the housing part 2 is designed in two parts comprising a base part 24 and an insert 
part 28 which is connected to the latter via a snap-action positive fit connection 26 
(positive-fitting latching connection with an active-surface undercut angle of greater 



than/equal to 90**; see in this respect in particular-figs Figs, 5 to 7) and has the 
internal cone 18, In this case, the insert part 28 has the dirt seal 10 for bearing 
circumferentially on the inserted plug-in part 6. 

[0021] The insert part 28 is designed together with the dirt seal 10 as a single- 

piece two-component molded part of two different plastic materials, to be precise, the 
insert part 28 consists of a first, relatively hard and dimensionally stable plastic while 
the dirt seal 10 is integrally formed directly as a single piece in a material-locking 
manner from a second, relatively softer and elastic plastic. In this case, on its radially 
inwardly pointing side, the dirt seal 10, see in this respect in particular-fes Figs. 6 
and 7, has a bead-like sealing region for resting circumferentially on the plug-in part 
6. 

[0022] The insert part 28 is designed together with the dirt seal 10 overall 
essentially in the shape of a sleeve and is inserted or can be inserted into a widening 
of the plug socket 4 of the base part 24, preferably with a press fit, and, as a result, 
in a manner such that it is sealed at least against the penetration of dirt and foreign 
materials of similar type. It is advantageous if, in the inserted state, the insert part 28 
lies on its mouth side completely flush within the base part 24. This results in a 
compact constructional form of the plug connector 1 which, on the mouth side, has a 
planar end surface closed toward the plug-in part 6 via the dirt seal 10. 
[0023] The snap-action positive fit connection 26 can be a closed design of 
latching elements (not illustrated) encircling in the circumferential direction, leading, 
owng to the positive fit adiieved, to it not being possible for the plug-in part 6 to be 
released. 

[0024] In contrast to this, however, in the embodiments illustrated, in order to 

be able to release the plug-in part 6 provision is made for the sleeve-shaped insert 
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part 28 to have at least two radially elastic spring arms (not visible in the drawings) 
formed by longitudinal slots. Each spring arnn engages releasably by means of a 
radially outwardly projecting lug-like latching attachment 32 into a corresponding 
latching opening 34 of the base part 24 with a positive fit, i.e. with an undercut of 
greater than/equal to 90^ 90^ (see4igs Figs. 5 to 7). The latching openings 34 are 
designed as radial passage openings, with the result that, in order to release them, 
the latching attachments 32 can be reached from the outside with a suitable too! and 
can be moved radially inward, thus enabling the piug-in part 6 to be removed 
together with the holding element 14 and the insert part 28. 

[0025] Owing to the described configuration and arrangement of the holding 
element 14 and of the fluid seal 16, the plug connector 1 according to the invention 
operates in accordance with the plug-in principle "holding before sealing" because 
the ptug-in part 6, upon insertion, first of all passes into the region of the holding 
element 14 and only then into the region of the fluid seal 16. As a result, the plug-in 
part 6 can already be locked against release via the- holding element 14 before the 
connection is sealed via the fluid seal 16. For this reason, a leakage path is formed 
in such a manner that, in its pre-locking position of the plug-in part 6, which position 
is locked by the holding element 14 but is not yet sealed via the fluid seal 16, a 
physically perceptible leakage which is delimited in a defined manner is ensured. 
This is indicated in4i§T Fig. 2 by arrows 36. 

[0026] According to f i gs Figs, 1 to 4, the leakage path is formed by 

depressions 40 which are arranged on the outer circumference 38 of the plug-in part 
6 and interrupt the cylindrical outer circumference 38, Gfr best shown in particular-%T 
in Fig. 4 in this respect. In the pre-locking position (fi§T Fig. 2), these depressions 40 
are arranged firstly in the region of the fluid seal 16 and secondly in the region of the 



dirt seal 10, In the event of a pressurization (pressure p), the respective medium can 
therefore escape in the arrow direction 36 via the leakage path formed by the 
depressions 40 and therefore past the seals 16, 10 16 and 10 . which is made 
noticeable by means of a noise (hissing, whistling). 

[0027J As is furthermore revealed from-4ig7 Fig. 4, the depressions 40 are 
preferably arranged in two groups each with a plurality of depressions 40 distributed 
radially symmetrically over the circumference and spaced apart axially via a 
cylindrical fluid-sealing section 42. Each group of depressions 40 comprises in 
particular approximately ten to fifteen, preferably, for example, twelve, depressions 
40. On the side opposite the fluid-sealing section 42» a likewise cylindrical dirt- 
sealing section 46 adjoins the depressions 40 which are situated away from a front 
plug-in end 44 of the plug-in part 6 and are assigned to the dirt seal 10. The 
depressions 40 assigned to the fluid seal 16 preferably start from the front plug-in 
end 44 of the plug-in part 6. All of the depressions 40 preferably in each case have 
an elongate, in particular approximately rectangular shape oriented in the plug-in 
direction 12. According to4iqs Figs. 3 and 4, the axial center distance A between the 
depressions 40 of the two groups corresponds at least approximately to the axial 
distance B between fluid seal 16 and dirt seal 10. 

[0028] In principle, the plug connector 1 can be a direct part of any desired 
assembly part, for example of a valve block. However, in the embodiments 
illustrated, the housing part 2 can be connected to any desired further assembly part 
(not illustrated) via (at least) one connecting section 48. 

[0029] !n the embodiments according to-fies Figs. 1 to 3 and 7, the housing 
part 2 is designed as a press-in cartridge, with the connecting section 48, which is 
designed as the plug-in section, being able to be inserted (pressed) into a joining 
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opening of an assembly part (not illustrated). The joining opening may be a simple, 
smooth-walled hole, for which purpose the connecting section 48 then has tooth-like 
holding elements 50 and at least one sealing ring 52. As an alternative to this, it is 
provided, in the embodiment according to4i§T Fig. 6, that the connecting section 48 is 
designed as a screw thread connecting piece 54. In this case, an additional sealing 
ring 56 is provided, in particular as an axial seal, and a hexagonal stop 58 is 
provided in order to introduce torque during the screwing of the screw thread 
connecting piece 54. 

[0030] Furthermore, in the embodiments according to-figs Figs, 5 to 7. the 

invention makes provision for the base part 24 once again to be in two parts 
comprising a receiving part 60 for the holding element 14, the fluid seal 16 and for 
the insert part 28 and a joining part 62 for the joining connection of the housing part 
2. For this purpose, the joining part 62 has the abovementtoned connecting section 
48, 

[0031] By means of this refinement according to the invention, the receiving 
part 60, with a consistently identical configuration, can advantageously be connected 
to different, adaptor-like joining parts 62 according to choice, so that a type of 
modular system is created. In this case, the connecting region between receiving 
part 60 and joining part 62 is always of identical design whereas the joining region 
can be designed with different connecting sections 48; compare4fg& Figs. 6 and 7. 
[0032] The receiving part 60 and the joining part 62 are preferably connected 

to each other, in particular non releasably, via a snap-action positive fit connection 
64. For this purpose, the positive fit connection 64 is designed with a profile which Is 
closed circumferentially. As a result, the parts 60. 62 60 and 62 can be plugged 
together and can be latched together in a simple manner but can subsequently not 



be separated, in any case cannot be separated without being destroyed. The parts 
are expediently designed in the connecting region in such a manner that their outer 
contours merge axially into one another in alignment via a gap 66. In this plugged- 
together region, an annular gap between the receiving part 60 and the joining part 62 
is sealed in a fluid-tight manner via a seal 68. 

[0033] The receiving part 60 preferably consists of plastic while the adjoining 
part 62 consists in particular of metal, for example brass. 

[0034] The fluid seal 16 Is arranged in an inner annular chamber 70 which is 
formed between the base part 24 or the receiving part 60 and the Insert part 28. 
[0035] The abovementioned supporting sleeve 22 can advantageously be 
formed as a single piece with the receiving part 60 fftas Figs. 6 and 7). In the 
embodiment according to fifs Figs. 1 to 3, the supporting sleeve 22 is inserted as a 
separate part into the base part 24. 

[0036] In a further refinement of the invention, means for securing the plug-in 
part 6 against rotation about the plug axis are provided. These means for the 
rotational securing are referred to in the drawing by VDS (see in particular-fi§s Figs. 
3, 6 and 7 in this respect). This rotational securing VDS is of importance (directional 
adjustability) in particular in the case of angle connectors. The means for the 
rotational securing VDS are formed by positive fit elements 72 in such a manner that 
the respective individual parts can be fitted (plugged together) axially but are 
secured with a positive fit against rotation relative to one another. Firstly, the plug-in 
part 6 or the connector piece 8 are connected to the housing part 2 via positive fit 
elements 72 of this type, this being according to-figr Fig. 3, a section of the plug-in 
part 6 that engages over the housing 2 and has a hexagonal or multi-toothed 
engagement. In the case of the two-part design of the base part 24 according to 



- 12- 



fer Figs. 6 and 7, a means of securing against rotation also has to be provided 
between the receiving part 60 and the joining part 62 by means of corresponding 
positive fit elements 72. According to—fer Fia.6 . these may be inner positive fit 
elements 72 which are arranged in an inner plug-in region of the two parts 60, - 62 60 
and 62 According tofi§T Fig. 7, they are outer positive fit elements 72 which engage 
over them. An external means of securing against rotation VDS can be realized more 
easily in terms of manufacturing. An internal VDS has the advantage of a very 
compact construction v\flthout parts protruding on the outside. In the case of the 
embodiment of the housing 2 as a press-in cartridge (fifsFigs. 1 to 3 and 7), a 
further means of securing against rotation VDS (not illustrated) has to be additionally 
provided in conjunction with the respective assembly part, in particular in the region 
of the connecting section 48. 

Th e i nv e nt i on i s not r e str i ct e d to the e xemplary ombod i monts which have 
boon i ll uGtrotod and doscribod, but also compris e s al l e mbod i monto with i dont i cal 
e ff e ct w i th i n tho context of the i nvent i on. Furthermor e , the invent i on has a l so not yot 
boon rostr i ct e d to the combination of f e atur e s def i n e d i n th e i nd e p e nd e nt c l a i m, but 
rather may a l so b e d e fined by any othor - dos i rod oomb i not i on of spec i f i c features of 
a ll of th e i nd i v i dual featur e s disc l os e d as a who l o. This means that, i n princ i p le , 
v t rt fci a l ly - any i ndividua l footuro of tho indopendont c l aim con bo om i tted or r e p l aced 
by a t -lea st - QRO-indiv i dua l f e atur e disc l osed e lcowhoro in tho app li cot i on. ■ I n this 
r e sp e ct, tho c l aims - oro - to - bo understood m e re l y as an i n i tia l a tt e mpt at putt i ng an 
i nv e nt i on i nto words. 
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[0037] While the above description constitutes the preferred embodiment of the 
present invention, it will be appreciated that the invention is susceptible to 
modification, variation and change without departing from the proper scooe and fair 
meaning of the accompanying claims. 
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